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DETAILED ACTION 

Claim Objections 

Claims 9 and 1 8 are objected to because of the following informalities: 
Claim 9 contains an equation and states what each of the variables in the 
equation is. Applicant states that "V c " is the vertical component of particle velocity. 
However, there is no variable Vc in the equation, rather a Vz. It appears that applicant 
meant to state that "Vz is the vertical component of particle velocity" instead of Vc. 

Claim 18 states, "and d, and wherein the means for." The "and d" appears to be 
extra wording that was not meant to be in the claim, or was supposed to a further 
limitation that did not get fully written out. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

Claims 1-6, 8-11, 15-18, and 22-23 are rejected under 35 U.S.C. 102(a) as being 
anticipated by Yan (CREWES 2001 ). 

With regard to claim 1 , Yan discloses a method of processing acoustic data 
acquired at a receiver (abstract). Yan discloses processing the acoustic data to obtain 
at least a down-going component of a parameter of the acquired acoustic data (Page 
322, 341) (Fig. 23). Yan discloses using at least down-going component of the 
parameter to identify the direct arrival at the receiver of acoustic energy emitted by a 
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source (322, 341) (Fig. 23). Yan discloses that the down-going wavefield contains the 
direct arrival, and shows its detection with the down-going components in Fig. 23. 
Therefore, Yan uses the down-going component of the pressure and particle velocity 
data to identify the direct arrival. The parameter from which the down-going component 
is taken is the pressure and particle velocity. 

With regard to claim 2, Yan discloses identifying, in the down-going component 
of the parameter, the direct arrival of acoustic energy emitted by a source (322, 341) 
(Fig. 23). 

With regard to claim 3, Yan discloses that the parameter of acoustic data is 
pressure (321, Introduction to 322; 341) (Fig. 23). 

With regard to claim 4, Yan discloses determining the down-going component of 
the pressure from the pressure acquired at the receiver and from either the vertical 
component of the particle motion acquired at the receiver or the vertical component of 
the pressure gradient acquired at the receiver (321 , Introduction to 322; 341 ) (Fig. 23). 
Yan discloses using pressure and vertical component of particle motion (velocity) to 
separate the wavefield into up-going and down-doing waves. 

With regard to claim 5, Yan discloses that the parameter of acoustic data is the 
vertical component of particle motion acquired at the receiver (321, Introduction to 322; 
327-329; 341) (Fig. 23). Yan discloses using pressure and vertical component of 
particle motion (velocity) to separate the wavefield into up-going and down-doing 
waves. 
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With regard to claim 6, Yan discloses determining the down-going component of 
the vertical component of particle motion from the pressure acquired at the receiver and 
from either the vertical component of the particle motion acquired at the receiver or the 
vertical component of the pressure gradient acquired at the receiver (321, Introduction 
to 322; 327-329; 341) (Fig. 23). Yan discloses using pressure and vertical component 
of particle motion (velocity) to separate the wavefield into up-going and down-doing 
waves. 

With regard to claim 8, Yan discloses that the vertical component of particle 
motion is the vertical component of particle velocity (321 , Introduction to 322; 327-329; 
341). 

With regard to claim 9, Yan discloses that the step of determining the down-going 
component of the pressure comprises determining P D as defined by the applicant (322, 
equations 1,2). 

With regard to claim 10, Yan discloses processing at least the down-going 
component of the parameter of the acoustic data thereby to derive a further parameter 
of the acoustic data, and identifying in the further parameter, the direct arrival at the 
receiver of acoustic energy emitted at a source (321 , Introduction to 322; 327-329; 341 ) 
(Fig. 23). Yan discloses identifying the direct arrival wavefield in the down-going 
wavefield (341). 

With regard to claim 1 1 , Yan discloses that the further parameter is the direct 
arrival wavefield (321, Introduction to 322; 327-329; 341) (Fig. 23). 
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With regard to claim 15, Yan discloses a method of seismic surveying (abstract). 
Yan discloses actuating a source of acoustic energy to emit acoustic energy, acquiring 
acoustic data at a receiver (Figs. 23-24), and processing the acoustic data according to 
a method defined in claim 1 (321, Introduction to 322; 327-329; 341). 

With regard to claim 16, Yan discloses an apparatus for processing acoustic data 
acquired at a receiver (abstract). Yan discloses means for processing the acoustic data 
to obtain at least a down-going component of a parameter of the acoustic data (Page 
322, 341) (Fig. 23). Yan discloses a means for identifying the direct arrival at the 
receiver of acoustic energy emitted by a source, using at least the down-going 
component of the parameter (321 -322, 341 ) (Fig. 23). Yan discloses that the down- 
going wavefield contains the direct arrival, and shows its detection with the down-going 
components in Fig. 23. Therefore, Yan uses the down-going component of the 
pressure and particle velocity data to identify the direct arrival. The parameter from 
which the down-going component is taken is the pressure and particle velocity. 

With regard to claim 17, Yan discloses that the means for identifying the direct 
arrival are adapted to identify the direct arrival in the down-going component of the 
parameter (322, 341) (Fig. 23). 

With regard to claim 18, Yan discloses means for processing at least the down- 
going component of the parameter of the acoustic data thereby to derive a further 
parameter of the acoustic data, and wherein the means for identifying the direct arrival 
are adapted to identify the direct arrival in the further parameter (321 , Introduction to 
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322; 327-329; 341) (Fig. 23). Yan discloses identifying the direct arrival wavefield in the 
down-going wavefield (341). 

With regard to claim 22, Yan discloses a seismic surveying apparatus comprising 
a source of acoustic energy, a receiver spatially separated from the source, and an 
apparatus as defined in claim 16 (321-322; 327-329; 341) (Figs. 23-24). 

With regard to claim 23, Yan discloses a ranging apparatus comprising a source 
of acoustic energy, a receiver located proximate to the source (Figs. 23-24), and an 
apparatus as defined in claim 16 (321-322; 327-329; 341) (Fig. 23). 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-6, 8, 10-11, 15-18, and 22-23 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Yan (CREWES 2000). 

With regard to claim 1 , Yan discloses a method of processing acoustic data 
acquired at a receiver (abstract). Yan discloses processing the acoustic data to obtain 
at least a down-going component of a parameter of the acquired acoustic data. Yan 
discloses using at least down-going component of the parameter to identify the direct 
arrival at the receiver of acoustic energy emitted by a source (Page 1 , 4-6; Page 7, 
Numerical Examples to Page 9) (Figs. 1-5). Yan discloses that the down-going 
wavefield contains the direct arrival, and states the time of its detection compared to the 
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other down-going reverberations. Therefore, Yan uses the down-going component of 
the pressure and particle velocity data to identify the direct arrival. The parameter from 
which the down-going component is taken is the pressure and particle velocity. 

With regard to claim 2, Yan discloses identifying, in the down-going component 
of the parameter, the direct arrival of acoustic energy emitted by a source (Page 1 , 4-6; 
Page 7, Numerical Examples to Page 9) (Figs. 1-5). Yan discloses that the down-going 
wavefield contains the direct arrival, and states the time of its detection compared to the 
other down-going reverberations. Therefore, Yan uses the down-going component of 
the pressure and particle velocity data to identify the direct arrival. The parameter from 
which the down-going component is taken is the pressure and particle velocity. 

With regard to claim 3, Yan discloses that the parameter of acoustic data is 
pressure (Page 1, 4-6; Page 7, Numerical Examples to Page 9) (Figs. 1-5). Yan uses 
the down-going component of the pressure and particle velocity data to identify the 
direct arrival. The parameter from which the down-going component is taken is the 
pressure and particle velocity. 

With regard to claim 4, Yan discloses determining the down-going component of 
the pressure from the pressure acquired at the receiver and from either the vertical 
component of the particle motion acquired at the receiver or the vertical component of 
the pressure gradient acquired at the receiver (Page 1, 4-6) (Figs. 1-5). 

With regard to claim 5, Yan discloses that the parameter of acoustic data is the 
vertical component of particle motion acquired at the receiver (Page 1, 4-6) (Figs. 1-5). 
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With regard to claim 6, Yan discloses determining the down-going component of 
the vertical component of particle motion from the pressure acquired at the receiver and 
from either the vertical component of the particle motion acquired at the receiver or the 
vertical component of the pressure gradient acquired at the receiver (Page 1 , 4-6) (Figs. 
1-5). 

With regard to claim 8, Yan discloses that the vertical component of particle 
motion is the vertical component of particle velocity (Page 1, 4-6) (Figs. 1-5). 

With regard to claim 10, Yan discloses processing at least the down-going 
component of the parameter of the acoustic data thereby to derive a further parameter 
of the acoustic data, and identifying in the further parameter, the direct arrival at the 
receiver of acoustic energy emitted at a source (Page 1 , 4-6) (Figs. 1 -5). Yan discloses 
finding the down-going wavefield, which contains the direct arrival wavefield. 

With regard to claim 1 1 , Yan discloses that the further parameter is the direct 
arrival wavefield (Page 1, 4-6) (Figs. 1-5). 

With regard to claim 15, Yan discloses a method of seismic surveying. Yan 
discloses actuating a source of acoustic energy to emit acoustic energy, acquiring 
acoustic data at a receiver, and processing the acoustic data according to a method 
defined in claim 1 . 

With regard to claim 16, Yan discloses an apparatus for processing acoustic data 
acquired at a receiver. Yan discloses means for processing the acoustic data to obtain 
at least a down-going component of a parameter of the acoustic data. Yan discloses a 
means for identifying the direct arrival at the receiver of acoustic energy emitted by a 
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source, using at least the down-going component of the parameter (Page 1 , 4-6; Page 
7, Numerical Examples to Page 9) (Figs. 1-5). Yan discloses that the down-going 
wavefield contains the direct arrival, and states the time of its detection compared to the 
other down-going reverberations. Therefore, Yan uses the down-going component of 
the pressure and particle velocity data to identify the direct arrival. The parameter from 
which the down-going component is taken is the pressure and particle velocity. 

With regard to claim 17, Yan discloses that the means for identifying the direct 
arrival are adapted to identify the direct arrival in the down-going component of the 
parameter (Page 1, 4-6; Page 7, Numerical Examples to Page 9) (Figs. 1-5). 

With regard to claim 18, Yan discloses means for processing at least the down- 
going component of the parameter of the acoustic data thereby to derive a further 
parameter of the acoustic data, and wherein the means for identifying the direct arrival 
are adapted to identify the direct arrival in the further parameter (Page 1 , 4-6) (Figs. 1- 
5). Yan discloses finding the down-going wavefield, which contains the direct arrival 
wavefield. 

With regard to claim 22, Yan discloses a seismic surveying apparatus comprising 
a source of acoustic energy, a receiver spatially separated from the source, and an 
apparatus as defined in claim 16 (Page 1 , 4-6; Page 7, Numerical Examples to Page 9) 
(Figs. 1-5). 

With regard to claim 23, Yan discloses a ranging apparatus comprising a source 
of acoustic energy, a receiver located proximate to the source, and an apparatus as 
defined in claim 16 (Page 1, 4-6; Page 7, Numerical Examples to Page 9) (Figs. 1-5). 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yan 

(CREWES 2001). 

With regard to claim 7, Yan discloses that the vertical component of particle 
motion is the vertical component of particle velocity, not particle acceleration. It is 
known that velocity is the time derivative of acceleration, and that both are measures of 
the particle motion. It would have been obvious to modify Yan to include using particle 
acceleration sensors (accelerometers) instead of particle velocity sensors as both are 
known and used in the art. 

Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yan 
(CREWES 2000). 

With regard to claim 7, Yan discloses that the vertical component of particle 
motion is the vertical component of particle velocity, not particle acceleration. It is 
known that velocity is the time derivative of acceleration, and that both are measures of 
the particle motion. It would have been obvious to modify Yan to include using particle 
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acceleration sensors (accelerometers) instead of particle velocity sensors as both are 
known and used in the art. 

Claims 12-14 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Yan (CREWES 2001 or CREWES 2000) as applied to claims 1 and 16 above, and 
further in view of Monk. 

With regard to claim 12, neither Yan reference discloses determining the path 
length of acoustic energy from the source to the receiver from the direct arrival of 
acoustic energy at the receiver. Monk teaches a method of analyzing seismic data 
involving separating up-going and down-going wavefields (Columns 1-2). Monk 
teaches that the travel times of the detected waves from the source to the receivers can 
be used to determine distances (Column 1 , Lines 50-65). It would have been obvious to 
modify Yan (CREWES 200o or 2001) to include using the travel times of the direct 
arrival waves to determine distances (path length of the wave) to the receivers in order 
to be able to determine the geometry of the subsurface structures from the pathlengths 
of the waves and the locations of the receivers from the source (pathlength of direct 
wave to travel from source to receiver). 

With regard to claim 13, neither Yan reference discloses that the source is 
spatially separated from the receiver, and that the path length of seismic energy from 
the source to the receiver is indicative of the separation between the source and the 
receiver. Monk teaches that the travel times of the detected waves from the source to 
the receivers can be used to determine distances (Column 1 , Lines 50-65). It would 
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have been obvious to modify Yan (CREWES 200o or 2001) to include using the travel 
times of the direct arrival waves to determine distances (path length of the wave) to the 
receivers in order to be able to determine the geometry of the subsurface structures 
from the pathlengths of the waves and the locations of the receivers from the source 
(pathlength of direct wave to travel from source to receiver). 

With regard to claim 14, neither Yan reference discloses that the source is 
proximate to the receiver, and that the path length of seismic energy from the source to 
the receiver is indicative of the range from the source and receiver to a reflector of 
acoustic energy. Monk teaches that the travel times of the detected waves from the 
source to the receivers can be used to determine distances to reflectors in the 
subsurface (Column 1 , Lines 50-65). It would have been obvious to modify Yan 
(CREWES 200o or 2001) to include using the travel times of the direct arrival waves to 
determine distances (path length of the wave) to the receivers in order to be able to 
determine the geometry of the subsurface structures from the pathlengths of the waves 
and the locations of the receivers from the source (pathlength of direct wave to travel 
from source to receiver). 

With regard to claim 19, neither Yan reference discloses means for determining 
the path length of acoustic energy from the source to the receiver from the direct arrival 
of acoustic energy at the receiver. Monk teaches that the travel times of the detected 
waves from the source to the receivers can be used to determine distances (Column 1 , 
Lines 50-65). It would have been obvious to modify Yan (CREWES 200o or 2001) to 
include using the travel times of the direct arrival waves to determine distances (path 
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length of the wave) to the receivers in order to be able to determine the geometry of the 
subsurface structures from the pathlengths of the waves and the locations of the 
receivers from the source (pathlength of direct wave to travel from source to receiver). 

Claims 20-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yan (CREWES 2001 or CREWES 2000) as applied to claim 16 above, and further in 
view of Corrigan. 

With regard to claim 20, neither Yan reference discloses a programmable data 
processor. From the references and the figures of the data obtained in the references, 
it is obvious that a computer was used. Yan does not specifically disclose a computer 
with a programmable data processor. Corrigan discloses a computer system including 
a programmable data processor for taking seismic data measurements and processing 
the data using ocean bottom hydrophones and geophones (Fig. 4) (abstract; Columns 
5-6). It would have been obvious to modify Yan (CREWES 2000 or 2001 ) to include a 
computer with a programmable processor to process the data obtained by the 
hydrophones and geophones as taught by Corrigan in order to have a device to quickly 
and efficiently process the data and control the system. 

With regard to claim 21 , neither Yan reference discloses a storage medium 
containing a program for the data processor of claim 20. Corrigan discloses a computer 
system including a programmable data processor and a storage medium containing a 
program (hard disk, floppy disk, magnetic tape) for taking seismic data measurements 
and processing the data using ocean bottom hydrophones and geophones (Fig. 4) 
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(abstract; Columns 5-6). It would have been obvious to modify Yan (CREWES 2000 or 
2001) to include a computer with a programmable processor and storage medium 
containing a program to process the data obtained by the hydrophones and geophones 
as taught by Corrigan in order to have a device to quickly and efficiently process the 
data and control the system. 

Conclusion 

The cited prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Scott A. Hughes whose telephone number is 571-272- 
6983. The examiner can normally be reached on M-F 9:00am to 5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jack Keith can be reached on (571 ) 272-6878. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




SAH 




SUPERVISORY 



